Ecdysteroid-responsive genes, RXR and E75, in the tropical land crab, Gecarcinus lateralis: differential tissue expression of multiple RXR isoforms generated at three alternative splicing sites in the hinge and ligand-binding domains.
In order to study the potential role of the steroid molting hormone (20-hydroxyecdysone) in regulating molt-induced claw muscle atrophy, full-length cDNAs encoding retinoid-X receptor (Gl-RXR) and E75 early ecdysone inducible gene (Gl-E75) were obtained from land crab (Gecarcinus lateralis) skeletal muscle mRNA using RT-PCR and 3' and 5' RACE. Gl-E75A (3528bp), which encoded a protein of 828 amino acids, had highest sequence identity to Me-E75A from a shrimp (Metapenaeus ensis). It was expressed in skeletal muscle and gonads. The deduced amino acid sequence of Gl-RXR was highly similar to that of the fiddler crab RXR (Up-RXR) and insect ultraspiracle (USP). Nine variant sequences occurred in Gl-RXR mRNAs at three alternative splicing sites, one in the "T box" in the linker D domain and two in the ligand-binding domain (LBD). The three T-box variants, termed T(+8), T(+7), and T(+12), contained insertions of 8, 7, or 12 amino acids, respectively. Four variants were generated at the first site in the LBD. Two of the LBD site 1 variants differed in the presence (+33) or absence (-33) of a 33-amino acid sequence; the other two were LBD truncations with or without the 33 amino acid sequence (+33DeltaE/F and -33DeltaE/F, respectively). Two variants differing in the presence (+35) or absence (-35) of a 35-amino acid sequence were generated at the second site in the LBD. The Gl-RXRa isoform (1516 bp) with the longest open reading frame (+12/+33/+35) encoded a protein of 436 amino acids. Thoracic muscle expressed only isoforms with the T(+12) sequence. In contrast, claw muscle expressed isoforms with T(+7) or T(+12) and fewer isoforms with T(+8). Ovary and testis expressed a greater number of RXR isoforms than skeletal muscle. All tissues expressed full-length and truncated RXR isoforms. These data suggest that differences in response of claw and thoracic muscles to elevated ecdysteroid are due in part to differences in the expression of RXR isoforms.